During the past decade, an occupational disease surveillance scheme has been created in the UK, based on systematic reporting of newly diagnosed cases by six groups of clinical consultants and by specialist occupational physicians. Labour Force Survey statistics have proved a reasonably satisfactory denominator for the former, but not for the occupational physicians, who provide services for only a selected subsection of the employed population. To remedy this deficiency,~700 occupational physicians who were recorded as having been a reporter at some time were invited to provide their best estimate of the number of employees for whom they were responsible. After various exclusions-mainly physicians who were not, or were no longer, responsible for any defined workforce, and others who had not reported for at least 3 years-the number of active participants for whom data, by industry, occupation and sex, were obtained or estimated was 503. The resulting total number of employees served was estimated at 3.2 million, comprising 12% of the general working population. The proportion with access to an occupational physician varied enormously, from 43% in the health and social services to 1% in agriculture, forestry and fishing, and 6% in the rest of industry. Numbers estimated for each industrial sector were fairly reliable, but by occupation less so, especially in the health and social services.
Introduction
Since 1988, an Occupational Disease Intelligence Network (ODIN) has been established whereby consultant physicians in six clinical specialties, together with occupational physicians, voluntarily report new cases of illness considered by them as caused by work. Many analyses of these schemes have been published, providing systematic data on numbers of cases reported by diagnosis, age, sex, occupation, industry and region. As a high proportion of all consultants participate, incidence rates for the six clinical specialties have been calculated using the national Labour Force Survey (LFS) statistics as the denominator. However, as the proportion of the national workforce covered by occupational physician services is certainly far lower, and presently unknown, the inclusion of cases from the Occupational Physicians Reporting Activity (OPRA) is unsatisfactory for several reasons. First, the type of illnesses seen by occupational physicians and clinical specialists may differ considerably in severity and duration. Secondly, as occupational health services are far more common in some industries than others, serious bias may be introduced. Finally, valuable information that would be obtained from comparison of these two main types of information is lost. Because of these problems, an attempt has now been made to estimate an appropriate denominator for the OPRA scheme, the methods and findings of which are presented in this paper.
Survey procedure
In April 2001, a personal letter of appreciation was sent to all 738 occupational physicians then recorded as OPRA participants, together with a reprint of our most recent analysis of cases reported for the period 1996-1999, published a few weeks earlier [1] . It was explained that the main difficulty in interpreting this large body of data was the lack of any denominator against which to calculate incidence rates as a measure of risk. To address this problem, their help would be sought in the near future to estimate the number of employees (full-or part time) for whom they currently provided occupational healthcare. Early in May, a second letter was mailed, together with a form for entry of a cross-tabulation of their estimated totals under eight categories of industry and nine categories of occupation. The former defined the relevant Standard Industrial Classification (SIC) codes [2] and the latter the relevant Standard Occupational Classification (SOC) codes [3] , as shown in Tables 1 and 2. To facilitate the task, the form was also accompanied by a list of SOC and SIC two-digit codes and definitions (copy available on request).
It was appreciated from the start that many of the 738 listed were not, or were no longer, engaged in occupational practice with responsibility for the health of a defined workforce. Others, for various reasons, had not reported any case to the OPRA scheme for several years. Over the next few months, enquiries were therefore made in writing or by telephone to those who were listed. As a result, 37 were deleted, including 21 employed by the Health & Safety Executive, nine in the military and seven in academia or research. A further 115 were excluded, because they had retired, were no longer in occupational medicine, had withdrawn from the scheme or had left the country.
Of the remaining 586, 313 completed forms covering the work of~365 doctors were received, leaving 221 for whom no data were available. Eighty-three of these had reported no case for at least 3 years, and another 138, many of whom said that the task was too difficult. Inquiries about 75 of the 83 revealed that 36 were medical advisers or consultants without responsibility for any defined workforce, 31 were in general practice with only quite limited occupational health work, and eight were employed by health, university or local authorities. As it was not feasible to contact or visit all the 138, a random sample of 39 (~1/4) was selected for personal interview by telephone. As it proved that few of the sample could give detailed statistical information, the inquiry was confined to obtaining best estimates of the total number of employees by industry for whom service was provided. Thus, full data were obtained for 365 doctors and estimates from the sample survey were made for a further 138, giving an overall total of 503.
Results
A consolidated analysis of data from the 313 forms returned, together with the estimates based on the sample survey, is presented in Table 1 . It can be seen that the overall total of 2 158 430 from the forms included 1 628 059 for whom the distributions by sex, occupation and industry were complete, plus 530 371 for whom either sex or occupation was not known. This overall total provided by the 313 forms implied an average of~7000 employees per form, but as 52 of the forms covered the work of more than one doctor (365 doctors were covered in all), the true average per occupational physician was probably closer to 6000. To these figures were then added the estimated numbers (total 1 053 208) for the 138 doctors included in the sample from the telephone inquiry, for an average of >7000 workers per physician. However, as a high proportion of the 39 doctors sampled were employed by hospital trusts, several of these also represented groups of two or more doctors; the correct average for these was thus also~6000 per doctor.
In order to obtain a final overall estimate from all data shown in Table 1 , the subtotal (1 583 579) for employees classified by industry only was distributed by sex and occupation in each of the eight industries in the same ratio as for those for whom data were complete. The results obtained from this procedure are shown in Table 2 . This final figure is close to 12% of the 28 million LFS estimate of persons employed in the UK in the year beginning March 1999 [4] . A detailed comparison by industry and by occupation is shown in Table 3 . The proportion of female employees in the OPRA scheme in relation to the general population (13%) is slightly higher than for males (11%), but there is great variation in both sexes in detailed proportions both by occupation and industry. So far as occupation is concerned, the main difference between the two lies in the considerable overrepresentation of female professional employees, plant and machine operatives, and of employees of both sexes in the 'other occupations' category. The comparison by industry shows even greater differences: 43% of health and social service employees, including 81% of males, are covered by the OPRA scheme, in contrast to <1% of workers in agriculture, forestry and fishing.
Discussion
The first question that must be addressed concerns the validity of these estimates, especially as no previous figures are available for comparison. The aim of the study was primarily to provide a denominator against which to calculate rates based on reports to OPRA. The result was therefore based on 503 occupational physicians who contributed at least one case to the scheme during the previous 3 years; this ignores the possibility that other doctors may have provided cases previously, but did not report any in that period. From its inception, the OPRA scheme has been strongly supported by the Society of Occupational Medicine, and it is mainly from this source that participants have been recruited. However, membership of the Society is not confined to practising occupational physicians, and includes many from other specialties who are interested, including academic, research and consultant advisers, plus a considerable number who have retired or are no longer in occupational health practice. These numbers are unknown, though we made every effort to exclude non-contributors from the survey. It thus seems unlikely that the figures in Table 2 seriously underestimate the size of the labour force served by occupational physicians, especially those who report to the OPRA scheme. It is of some concern that although the distribution of all employees by industrial category was fairly well based, that by sex and occupation was directly reported for only 1 628 059 (51%) of the total 3.2 million. The extent of this problem is reduced by the fact that almost all the uncertainty was confined to the health and social services category. In this industrial sector, age and sex were specified in only 23% of the estimated population, in contrast to 70% for the remaining seven industrial categories. Although 43% of the total denominator was in the health and social services sector, it was clear from discussion and correspondence that only a minority of occupational physicians in the National Health Service had more than a general idea of the distribution of employees by age or occupation. In most cases, this was because the authorities were unable to provide them with the required information. However, it is probable that the pattern of employment in all hospital trusts is similar. The analyses shown in Table 3 provide food for thought, if not for concern. Only 12% of the overall working population in the UK today have access to the services of an occupational physician, comprising 43% in the health and social services, and 6% in the rest of industry. It is surely remarkable that the highest proportion covered should be males in the health and social services sector (81%) and the lowest those in agriculture, forestry and fishing (<1%), which, admittedly, is now a rather small sector.
The availability of a serviceable denominator for OPRA reports makes possible a variety of analyses that should give better insight into a wide range of occupational disease risks by occupation and industry. So far, all analyses based on the seven constituent reporting schemes of the ODIN network have reflected mainly the experience of clinical specialists against a background of the LFS. The strength of such data lies in full national coverage and expert diagnosis; on the other hand, the illnesses reported are the more severe and, of necessity, seen only by referral, usually a considerable time after onset. Moreover, unlike occupational physicians, few clinical specialists have much contact with the workplace, or direct knowledge of working conditions and exposures. The OPRA scheme also has its strengths and weaknesses, but it is evident that full and detailed comparisons of incidence rates based upon both clinical specialists and occupational physicians will be far more informative than anything so far available.
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